Breakfast cereals were produced from yellow maize, soybean and banana flours blended to form different percentage composites. Six composite samples were evaluated to determine the Proximate, Mineral and Vitamin composition, and Sensory qualities. Results of moisture content showed that sample F (0:20:80) had the highest value (6.13±0.02%) while sample E (40:20:40) had the least value (5.42±0.03%), this signifies that sample F (0:20:80) will experience early spoilage compared to sample E (40:20:40). The highest protein content (14.75±0.05) was recorded by sample A (80:20:0), the least value was observed in sample F (0:20:80). Sample A (80:20:0) also had the highest values in fat content (4.82±0.14%) and fibre (4.25±0.03%). Sample F (0:20:80) had the highest value in ash content (3.80±0.03%) and carbohydrate content (76.56±0.05%). For mineral content, there was a significant difference (P<0.05) among the samples. Sample F (0:20:80) had the highest value in iron (68.25±0.26mg/100g),  calcium (170.00±0.20mg/100g), potassium (220.80±1.10 mg/100g) and sodium (470.10±0.10 mg/100g). Sample C  (60:20:20) had the highest phosphorus content (10.74±0.02 mg/100g). Significant difference (P<0.05) existed among  the samples for vitamin composition. Sample E (40:20:40) had the highest vitamin content in both vitamin A  (22.01±0.25 mg/100g) and vitamin C (35.42±0.20 mg/100g). In sensory evaluation, the samples were evaluated with a  control sample (Golden morn). Significant difference (P<0.05) existed among the Breakfast cereals. Breakfast cereal  served with cold milk, indicated that sample D (50:20:30) had the highest level of acceptability (7.30±0.45) among other samples. Acceptable Breakfast cereals can be produced from 50:20:30 formulation of Yellow Maize:Soybeans:Banana composite flour blends.
Production of Breakfast Cereal
The method of Usman, (2012) as shown in Fig. 1 was adopted for the production of breakfast cereals. The breakfast cereals were generated by mixing the yellow maize, soybean and banana flours until a homogenized mixture was obtained. Sugar, salt and water were added and mixed manually. It was kneaded to form a pastry and made into strands by passing through a cold extruder (a crown star Pasta Maker, model: MC-8830, China), with a screw speed range of 1-9 and three (3) partitions-for pastry sheeting, noodles forming and snack forming/shaping die). The partition used in the production of the breakfast cereals in this study was snack forming/shaping die and the screw speed was at six (6) . They were dried in an oven (NAAFCO BS Oven, model: OVH-102, Nigeria) for 1hr at 110°C. The breakfast cereals were allowed to cool and packaged in a transparent polythene bag and sealed with a Impulse sealer, (model: SP-200H, Taiwan). This production process was carried out at the processing laboratory of the Department of Food Science and Technology, University of Uyo. Uyo.
Methods of Analysis

Determination of Proximate composition of the samples:
Proximate analysis including: moisture content, ash, crude fiber, crude protein, crude fat, and carbohydrate were carried out on the ground breakfast cereals using standard methods described AOAC (2010). The determinations were done in triplicates and all reagents used for the analysis were of analytical grade.
Determination of Mineral Contents
The mineral contents of the formulated samples were determined using the method described by (Adedeye and Adewoke, 1992) . One gram (1g) of the dried samples were digested with 2.5ml of 0.03N HCl. The digest was boiled for 5 minutes and allowed to cool to room temperature. It was transferred to 50ml volumetric flask and made up to the mark with diluted water. The resulting digest was filtered with Whatman No. 1 filter paper. Filtrate from each sample was analyzed for mineral (Sodium, Phosphorus, Iron, Calcium and Potassium) contents using an atomic absorption spectrophotometer (model: 205), using standard wavelengths. The real values were extrapolated from the respective standard curves. Values were obtained and adjusted for HCl extractability for the respective ions. All determinations were done in triplicates.
Vitamin Analysis
Pro-vitamin A was determined using the method described by (Jakutowick et al., 1997) and Vitamin C was determined following the standard method of (AOAC, 2010).
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Sensory Evaluation
Sensory properties of the breakfast cereals were evaluated by twenty 20 semi-trained panelists from the Department of Food Science and Technology for various sensory attributes (appearance, taste, flavor, mouth-feel, aftertaste, crispiness and overall acceptability). A nine-point hedonic scale questionnaire was used where 9-like extremely; 8-like very much; 7-like moderately; 6-like slightly; 5-neither like nor dislike; 4-dislike slightly; 3-dislike moderately; 2-dislike very much; 1-dislike extremely; (Ihekoronye and Ngoddy, 1985) . All panelists were briefed before the commencement of the process. The breakfast cereals were served in cold milk. Panelists were instructed to rinse their mouth with water before evaluating subsequent samples. A serene atmosphere of good lighting and ventilation was provided for the panelists to conduct the evaluation. All panelists were regular consumers of breakfast cereals. Data obtained were statistically analyzed to determine the level of general acceptability.
Statistical Analysis
Statistical Package for Social Science (SPSS, version 20) was used for the statistical analysis. The differences between samples in each parameter tested was done using One Way Analysis of Variance (ANOVA) and New Duncan's Multiple Range Test as a post-hoc test when the analysis of variance indicates significant difference in their means. A significant level of P<0.05 was used throughout the study. Table 3 shows the proximate composition of breakfast cereals produced from blends of yellow maize, soybeans and unripe banana flours. Results of the moisture composition revealed that there were significant differences (P<0.05) in all the breakfast cereals however, samples B (70:20:10) and sample D (50:20:30), and samples C (60:20:20) and sample F (0:20:80) formulations were statistically the same. The highest value (6.13±0.02%) of moisture content was observed in Sample F (0:20:80) formulation. The least value (5.42±0.03%) was observed in sample D (40:20:40) formulation. The increase in moisture content could be due to an increase in the percentage composition of banana flour. (Mbaeyi-Nwaoha and Uchendu, 2016) also observed low moisture content of breakfast cereals from blends of acha and fermented soybean to be within the range of 4.71±0.06 to 9.88±0.24%. The breakfast cereals generally had low moisture content, which implied that they could have an extended shelf life. Since the moisture content of a food affects its stability and overall quality (Samuel and Otegbayo, 2006) .
RESULTS AND DISCUSSION
Proximate Composition
Protein content decreased with increasing addition of banana flour. Protein content of the samples ranged from 9.25±0.07% to 14.75±0.05%. These values are lower than those recorded by Usman, (2012) with a range of 15.68±0.07% to 18.26±0.13% for maize, African yam bean and defatted coconut based breakfast cereal. The highest protein value was observed in sample A (80:20:0) formulation. The high level of protein in the samples indicates the effect of supplementing legumes in breakfast cereals (Usman, 2012) . Although protein from plant sources are nevertheless "complete" because they contain at least trace amounts of amino acids that are essential in human nutrition, eating various plant foods in combination can provide a protein of higher biological value (McDougall, 2002) . Ash is an indication of mineral content in food materials. Ash content of the breakfast cereals showed significant difference (p<0.05) with a range of values from 3.40±0.01 to 3.80±0.03%. Ash content increased with increasing addition of unripe banana flour in the breakfast cereals. Lower values (1.50 -2.50%) were recorded by (Mbaeyi, 2005) . The high ash values recorded in this work may be attributed to the presence of whole maize grains and unripe banana used as part of the ingredients in this study. Banana has high mineral content, the difference in ash content can also be due to the difference in the formulation of the samples. Ash content is the residue remaining after destroying combustible organic matter and it gives an overall estimate of the total mineral elements present in the food.
The values of crude fiber content of the formulated breakfast cereals ranged from 2.11±0.01 to 4.25±0.03%. All samples were significantly different at p<0.05. Fibre content increased with increasing addition of maize and decreased Fiber is needed to assist in digestion and keep the gastrointestinal tract healthy; fiber also aids in lowering blood cholesterol levels and slows down the process of absorption of glucose, thereby helping in blood glucose level control. (Anderson et al., 2009 ). It also ensures smooth bowel movements and thus helps in easy flushing out of waste products from the body, increase satiety and hence impacts some degree of weight management (Mickelson et al., 1979) . It slows down the release of glucose during digestion, so cells require less insulin to absorb that glucose. The American Diabetes Association recommends that people with diabetes should consume 25-50g of fiber per day (Trinidad et al., 2006) . The fecal bulking action of insoluble fiber makes it useful in the treatment of constipation and diverticular disease (McKevith, 2004) .
Carbohydrate content of breakfast cereals ranged from 67.28±0.04 to 76.56±0.05%. Carbohydrate content increased significantly with increasing addition of banana flour in the blend fomulations. All samples were significantly (P<0.05) different. Breakfast cereal with 80:20:0 (sample A) formulation had the least carbohydrate value and 0:20:80 (sample F) formulation had the highest carbohydrate value. The carbohydrate content of the samples increased with increase in percentage composition of banana flour. Bananas are a rich source of carbohydrate, mainly starch in unripe bananas. Green bananas contain up to 70-80% starch on a dry weight basis (Arnarson, 2014) . High values (62.44±0.22 -66.48±0.04%) of carbohydrate content for breakfast cereals formulated from blends of acha and fermented soybean paste (okara) were also recorded by (Mbaeyi-Nwaoha and Uchendu, 2016) . However the carbohydrate values in this work are higher than those recorded by Usman, (2012) with values ranging from (60.96±1.42 -64.53±0.05%). 
Mineral Composition
The mineral (Iron, Sodium, Calcium, Potassium and Phosphorus) contents of breakfast cereals produced from blend of yellow maize, soybeans and unripe banana are presented in Table 4 . Results of Iron content showed that significant difference p<0.05 existed among all the samples. Breakfast cereal with 0:20:80 formulation (sample F) had the highest value (68.25±0.26mg/100g) while 50:20:30 formulation (sample D) had the least value (41.54±0.10mg/100g). These values are higher than the US RDA (10-15mg/100g). The values obtained in this study are higher than those recorded by Usman, (2012) (9.81±0.30 to 14.10±0.06mg/100g) for breakfast cereals made from African yam bean, maize and defatted coconut. When foods with iron are eaten, it is absorbed into proteins and helps these proteins carry and release oxygen throughout the body. An iron deficiency called iron-deficiency-anemia is very common around the world especially for women and children in developing countries. Symptoms of iron deficiency include fatigue, weakness and shortness of breath (Ryan et al., 2009 ). Calcium content obtained from the samples indicated values ranging between 131.28±0.30 to 170.00±0.20mg/100g with significant difference p<0.05 existing among all breakfast cereals. These values are less than the US RDA (1000mg). Breakfast cereal with 60:20:20 formulation (sample C) recorded the least value. Mbaeyi, (2005) reported calcium values (137.05-156.34 mg/100g) within the same range for breakfast cereals from blends of yellow maize, soybeans and unripe banana. Calcium is necessary for growth maintenance of strong teeth and bones, nerve signaling, muscle contraction and secretion of certain hormones and enzymes (Greenwood and Earnshaw, 1997) . A deficiency in calcium can lead to numbness in fingers and toes, muscle cramps, convulsions, lethargy (Nordqvist, 2007) . Calcium is by far the most important mineral that the body requires and its deficiency is more prevalent than any other mineral (Kanu et al., 2009 ). Calcium, Phosphorus and vitamin D combine together to eliminate rickets in children and osteomalacia (the adult rickets) as well as osteoporosis (bone thinning) among older people (Adeyeye and Agesin, 2007) . (ISSN: 2321 -1571) Volume 07 -Issue 04, August 2019
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Potassium content of the breakfast cereals ranged from 165.60±1.00 to 220.80±1.10mg/100g. The highest value was recorded by the sample A (0:20:80) formulation while Sample C (60:20:20) formulation had the least value. Significant difference (p<0.05) existed among all samples except 80:20:0 and 50:20:30 formulation. These range of values are higher than the US RDA for both men and women (3.5mg). Mbaeyi, (2005) also recorded high potassium values (107.0 -238.0mg/100g). Potassium is primarily an intercellular cation, in large parts this cation is bound to protein and sodium influences osmotic pressure and contributes to normal pH equilibrium (Adeyeye and Agesin, 2007) . Potassium is also needed for counteracting the adverse effects of sodium on blood pressure, nerve, muscle function and regulating electrolytes, which are minerals in the body that can carry an electrical charge (Shaposhnik, 2007) . Bananas are good sources of potassium (Abdel -Wahab et al., 1999) . Increased potassium level could be an added advantage in product formulation like breakfast cereals where potassium is an important macronutrient among other minerals (Mbaeyi, 2005) .
Results for Sodium content of the breakfast cereals showed a range of values from 341.00±0.64 to 470.10±0.10mg/100g. All samples showed significant difference (p<0.05). The least value was observed in 60:20:20 formulation and the highest value in 0:20:80 formulation. These values are less than the value for US RDA (500mg/100g) and higher than those recorded by (Mbaeyi, 2005 ) (97.5 -187.3mg/100g). Sodium intake needs to be monitored as it can become a major dietary problem where high blood pressure problems are concerned (Inyang and Ekop, 2015) .
Phosphorus composition of the samples ranged from 8.12±0.05 to 10.74±0.02mg/100g. Significant difference (p<0.05) was observed among all samples except 60:20:20 and 50:20:30 formulations. Lower values (1.97±0.01 -3.23±0.02mg/100g) were also recorded by (Mbaeyi-Nwaoha and Uchendu, 2016) for breakfast cereals formulated from blends of acha and fermented soybean paste. Higher values (108.12 -959.9mg/100g) were recorded by Mbaeyi, (2005) . The presence of Phosphorus in the samples is an indication that the products will help in the formation of teeth and bones in children and in their proper development (Bolarinwa et al., 2015) . Table 5 shows the pro-vitamin A (beta carotene) and Vitamin C composition of breakfast cereals produced from blends of yellow maize, soybeans and banana flour. The breakfast cereals showed significant difference (p<0.05) among the samples for vitamin A composition with values ranging from 12.30±0.15 to 22.01±0.25mg/100g. Sample D (50:20:30) formulation had the highest value while 0:20:80 formulation (sample F) had the least value. Mbaeyi-Nwaoha and Uchendu, (2016) recorded values as high as 11.13±0.04 to 83.05±0.04mg/100g for breakfast cereals made from blends of acha and fermented soybean paste (okara). Vitamin A is very essential for growth reproduction, good vision, healthy skin, hair and nail and to balance energy level in the human body. The deficiency of vitamin A in the body causes keratomalacia (night blindness) (Ojimelukwe et al., 2005) . Vitamin A plays a beneficial role in vision, bone growth reproduction, cell division and cell differentiation (IOM, 2001) and also regulate the immune system which helps wounds, mopping excess of oxygen from the system and is a powerful antioxidant; its deficiency will cause sore gum and scurvy (Ojimelukwe et al., 2005) . Vitamin C is needed to form collagen, a tissue that helps to hold cells together; it is essential for healthy bones, teeth, gums and blood vessels (Duarte et al., 2010) . Vitamin C also helps the body absorb iron and contributes to brain function (Pinchas and Eliezer, 1996) . 
Vitamins Composition
Sensory Evaluation
Results of the mean scores of the sensory properties of breakfast cereals served with cold milk is presented in Table 6 . There was no significant difference (P>0.05) in appearance and taste between the control and all the developed breakfast cereals. In terms of flavor, breakfast cereal developed with 0%, 10% and 40% banana were statistically the same. For mouth-feel, breakfast cereals with 0%, 10%, 20% and 40% banana were not significantly different (P>0.05). The control sample (Golden morn) was not significantly different (P>0.05) from 30% banana formulated breakfast cereal. The mean sensory score for overall acceptability ranged from 5.20±0.47 to 7.30±0.45 with breakfast cereal developed with 30% banana (Sample D) having the highest while 80% banana and 0% yellow maize had the lowest. There was no significant difference (P>0.05) between the control and the breakfast cereal produced with 0%, 10%, 20%, 30% and 40% banana flour. Sensory properties for appearance, taste, mouth-feel, aftertaste and crispiness showed no significant difference (P>0.05). This could be that the panelists liked the breakfast cereals in terms of these sensory properties. These results compare favorably with the results of Usman, (2012) for maize, African yam bean and defatted coconut based breakfast cereal. 
CONCLUSION
Data obtained in this study shows that acceptable ready-to-eat breakfast cereals could be produced from yellow maize, soybean and unripe banana. The sensory evaluation results indicated that the breakfast cereal produced in this study had good sensory attributes and compared favorably with the control sample (Golden morn). They have shown to be good sources of protein, vitamins and minerals. Data obtained in this study showed that producing breakfast cereals with seed legumes could boost the protein level (up to 14%) in the final products.
The roasting process of the cereals influenced the moisture content (5-6%) of the products, which is important for transportation, and extension of the shelf life of properly packaged products. Most of the formulated samples were scored above average by sensory judges and showed some close similarities with the control (Golden morn) implying the product's acceptability when commercialized. Feeding infants with the formulated cereal developed in this study will contribute to preventing infant malnutrition problems in developing countries.
